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(54) PRODUCTION METHOD FOR ULTRA FINE-CELL FOAM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for producing an ultrafine-cell foam without 
the necessity for a high-cost equipment, such as a pressure tank, and without requiring long 
time for gas dissolution. 

SOLUTION: This method produces an ultrafine-cell foam by using a foam production apparatus 
which is equipped with a plurality of pumping means for metering and delivering raw material 
components necessary for producing a polyurethane or polyisocyanurate foam, a plurality of 
transport means for transporting the raw material components delivered by the pumping means 
to the objective site, and a mixing chamber for mixing the raw material components. The method 
is characterized in that the pressure of at least one raw material component flowing through the 
transport means is set at 20 x 102 kPa or higher and that a gas is continuously dissolved into 
the raw material component flowing through the transport means under a pressure higher than 
that of the component. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] While setting the raw material component pressure of at least 1 component which is the 
method of overly manufacturing detailed foam form, and flows the inside of the aforementioned 
transportation means using a form manufacturing installation characterized by providing the following 
as 20x102 or more kPas it is characterized by dissolving gas in the raw material component in the 
aforementioned transportation means continuously by the pressure higher than the raw material 
component pressure which flows the inside of this transportation means — super — the manufacture 
method of detailed foam form Two or more pump meanses which measure and carry out the 
regurgitation of two or more raw material components required to manufacture a polyurethane foam or a 
polyisocyanurate foam. Two or more transportation meanses to convey the raw material component 
breathed out from the aforementioned pump means to the target place. A mixing chamber means to mix 
two or more of said raw material components. 

[Claim 2] The manufacture method according to claim 1 which is characterized by what the raw material 
component pressure of at least 1 component which flows the inside of the aforementioned transportation 
means is set as 40x102 or more kPas for and which is overly detailed foam form. 
[Claim 3] Claim [ which is characterized by using a stood / still / type gas dissolution machine in order 
to dissolve gas in the raw material component which flows the inside of the aforementioned 
transportation means ] 1, or claim 2 publication is overly the manufacture method of detailed foam form. 

[Claim 4] the claim 1 which dissolves C02 gas constituents in the raw material component which flows 
the inside of a transportation means by which were poured into the raw material component which flows 
the inside of a transportation means above the critical pressure while the aforementioned gas was C02 
gas, and the raw material component pressure of at least 1 component was set as at least 70x102 or more 
kPas, or 3 - either ~ a publication - super- — the manufacture method of detailed foam form 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the method of overly 
manufacturing detailed foam form, about methods overly of manufacturing detailed foam form, such as 
a polyurethane foam or a polyisocyanurate foam, by pouring in gas under specific conditions in the 
transport process of a raw material component in more detail. 
[0002] 

[Description of the Prior Art] Conventionally, the polyurethane foam or the polyisocyanurate foam is 
manufactured using the facility generally called foaming machine. This equipment consists of a mixing 
chamber (mixing chamber) which mainly mixes two or more raw material components with two or more 
tanks and two or more pumps, raw material transportation piping which connects the aforementioned 
tank and a pump, and transportation piping which connects a mixing chamber with the aforementioned 
pump. 

[0003] Moreover, although a polyurethane foam or a polyisocyanurate foam is generally manufactured 
considering a polyol, the poly isocyanate, a foam stabilizer, a catalyst, and a foaming agent as an 
indispensable component, it divides these raw materials into two or more components if needed, and is 
manufactured with the facility called the above-mentioned foaming machine. In this case, if it mixes, 
two or more components which cause a reaction will be divided, two or more tanks will be filled up, and 
a mixing chamber is injected and mixed through each tank, a pump means, and a transportation means. 
[0004] By the way, the manufacture method of dissolving gas and making the form of a detailed foam 
forming into each raw material component is well-known so that it may become supersaturation in the 
flow and pressure requirement of a mixing chamber in the aforementioned foaming machine. By 
applying more high-pressure air or N2 gas, for example in 1 each raw material component tank as a 
concrete method The method of making the gas in a raw material component a supersaturation state by 
the mixing chamber etc. is mentioned by decompressing the pressure of the method of dissolving more 
gas, the method of pouring in gas compulsorily into 2 raw-material transportation piping, and dissolving 
or distributing, and three mixing chambers below to an ordinary pressure. 

[0005] Although these solution gases are extremely few amounts compared with C02 capacity produced 
by the reaction of the water and the isocyanate component which are a foaming agent, it is poured in in 
order to generate more cellular nuclei and to generate detailed foam form, since fluid pressure declines 
rapidly by the mixing chamber. 

[0006] The gas produced on the other hand by boil of the C02 gas or the organic solvent generated at 
the reaction of an isocyanate and water is gas which occurs serially, and in order to carry out only the 
work which is spread in the cellular nucleus already generated, without making a cellular, almost new 
nucleus generate, and enlarges the foam, a solution gas differs in work. 

[0007] Conventionally, the method of putting a high pressure by the raw material component tank, and 
forming detailed air bubbles is indicated by JP,61-3663,B (the conventional technology 1), JP,10- 
58462,A (the conventional technology 2), and JP,59-10915,A. 
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[0008] (1) Make reactant mixture flow from a single die input, and completing the extruding die which 
does not make the interior of a die divide or more into two substantially is indicated that the fault which 
produces from using the extruding die which changes to the conventional technology 1 from the 
aggregate of the small die which has the die side which is easy generating the fault and the gel by 
dividing reactant mixture into two or more paths in flowing into an extruding die in a center section 
should remove. However, cellular structure of 1 00 micrometers or less / KE called microcell cannot be 
made to generate by several kg tank pressure (pressure of the gas to pour in) shown in the conventional 
technology 1 . 

[0009] (2) these 2 after saturating each component in two airtight containers with gas on the 
conventional technology 2 component ~ mixing ~ this mixture ~ metal mold - making it react, 
changing a pressure and/or temperature inside, and manufacturing foaming synthetic resin is indicated 
Here, although putting a pressure on an airtight container 60 to 80x102 kPa is indicated and a detailed 
foam can be realized in this case, while a tankage becomes expensive, in order to fully saturate gas in an 
airtight container, there is a fault which requires a long time. 

[0010] (3) Only pouring in air and N2 gas into transportation piping of a polyol component is indicated 
by the conventional technology 3. However, this method is general technology currently performed in 
manufacture of general block form, and it is the limit which is made about (about 1 50micrometers/ 
(piece)) a maximum of 50% of cellular size by this method to the form which does not pour in gas at 
most. In addition, although there is also the method of using together the stirrer other than the above- 
mentioned technology, and making the dissolution quick, this method as well as the conventional 
technology 3 has a problem in cellular size. 

[001 1] Moreover, not only an installation cost is expensive, but the method of changing more into a 
supersaturation state the solution gas in the raw material component which is made to decompress the 
pressure of a mixing chamber below to an ordinary pressure, and is injected by the mixing chamber has 
the fault to which cellular size does not become small extremely, either. 
[0012] 

[Problem(s) to be Solved by the Invention] It aims at the thing which can overly manufacture detailed 
foam form continuously for a long time, without also needing a mass tank and for which the 
manufacture method of detailed foam form is overly offered, without using a reduced pressure mixing 
chamber facility, without the dissolution of gas taking a long time, while this invention was not made in 
consideration of the above-mentioned situation and does not need a facility of an expensive proof- 
pressure tank etc. 
[0013] 

[Means for Solving the Problem] this invention two or more raw material components required to 
manufacture a polyurethane foam or a polyisocyanurate foam Measurement and two or more pump 
meanses which carry out the regurgitation, Two or more transportation meanses to convey the raw 
material component breathed out from the aforementioned pump means to the target place, The form 
manufacturing installation possessing a mixing chamber means to mix two or more of said raw material 
components is used. While setting up the raw material component pressure of at least 1 component 
which is the method of overly manufacturing detailed foam form, and flows the inside of the 
aforementioned transportation means more than 20xl02kPa (20kg/cm2) it is characterized by dissolving 
gas in the raw material component in the aforementioned transportation means continuously by the 
pressure higher than the raw material component pressure which flows the inside of this transportation 
means — it is overly the manufacture method of detailed foam form 
[0014] 

[Embodiments of the Invention] Hereafter, it explains in more detail about this invention. 
[0015] In this invention, a raw material component pressure is set as 20x102 or more kPas because the 
detailed air-bubbles generation effect is small in less than 20x102 kPas. Moreover, as for a raw material 
component pressure, it is desirable to make it 40x102 or more kPas, and it is still more desirable to make 
it especially 60x102 or more kPas. 

[0016] In this invention, you may pour in continuously the gas injected into a raw material component 
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directly through capillary tubes, such as glass or a metal, inorganic, or an organic open-cell object into 
the raw material component in piping as a transportation means. By the aforementioned method, 
although it is difficult, by enlarging distance from pouring to a mixing chamber, and setting up the 
dissolution time of gas greatly, making it dissolve into a raw material component in large quantities can 
dissolve a lot of gas into a raw material component, and it can enlarge the detailed air-bubbles effect. 
Here, as a method of pouring in gas effectively in a raw material component, it is good to make a 
dynamic mixer or a stood [ still ] type mixer distribute rather than to only to pour in gas, and to dissolve 
a lot of gas for a short time into a raw material component. Especially, as a desirable mixer, it is a stood 
[ still ] type mixer, and there is no leakage of the fluid from the axis of rotation by the pressure of a high- 
pressure fluid like a dynamic mixer. Moreover, ultrasonic stirring can be used similarly independently. 
[0017] Although there are for example, a screw type and a pin type type as the aforementioned dynamic 
mixer and there is a method which put the glass bead in the pipe in addition to the screw type which 
twisted 1 80 degrees of rectangular boards to the right-and-left opposite direction as the aforementioned 
stood [ still ] type mixer, and the pin type type, when a raw material component is a hypoviscosity liquid 
and a glass-bead method and a raw material component are hyperviscous liquids, a screw type is 
desirable at the small point of pressure loss. 

[0018] In this invention, as gas which injects the inside of a transportation means into the flowing raw 
material component, although air, N2 gas, argon gas, gaseous helium, C02 gas, etc. are mentioned, for 
example, especially C02 gas is desirable. 

[0019] In this invention, in order not to take the method which a high pressure gas is enclosed [ method ] 
with a high-pressure endurance tank over a long time, and dissolves a lot of gas into a raw material 
component but to dissolve gas for a short time in the transportation means process between a pump 
means and a mixing chamber means, C02 gas which is easy to dissolve in a polyurethane-foam raw 
material or a polyisocyanurate-foam raw material is desirable. Although in the case of C02 gas a 
cellular detailed-ized effect is large even if it uses it with 20x102 or more kPas and below critical 
pressure When it mixes into the raw material component which flows especially by the pressure more 
than critical pressure at 70x102 or more kPas of a transportation means In the form of kg [ 25-100 ]/m3, 
the diameter of a foam sets in about dozens ofmicrometers/piece, density sets in the form of 300 - 700 
kg/m3, and density becomes possible [ the thing whose diameter of a foam is about 
severalmicrometers/piece and for which detailed foam form is overly manufactured ]. 
[0020] by the way, although the technology (latter) of pouring in C02 gaseous gas into the technology 
(former) which injects liquefied C02 into a mixing chamber, and foams to it, or a mixing chamber is in 
the technology called carbon-dioxide-gas foaming completely apart from this, it should be clearly 
distinguished from the technology which is this invention C02 gas which occurs from C02 of a liquid 
in the cellular nucleus mainly generated already diffuses the former, using liquefaction CO 2 as a 
foaming agent, and it grows up a cellular nucleus. Therefore, although air bubbles do not become small 
but air bubbles become a little large, it is the technology of manufacturing a low density polyurethane 
foam or a polyisocyanurate foam, without using a chlorofluocarbon system and a non-chlorofluocarbon 
system solvent. The latter is technology which is made to distribute C02 gas uniformly and equalizes 
the permeability of the whole form rather than work of mainly carrying out differential powder of the 
C02 gas by stirring by the mixing chamber, and making the diameter of air bubbles small. 
[0021] By reducing rapidly the pressure of the raw material which is dissolved in large quantities and 
conveyed by the high-pressure force in a mixing chamber into a raw material component, C02 gas of 
this invention is the point that you are going to generate a cellular nucleus in large quantities in an 
instant, and are going to make it overly form a detailed foam, and is technology completely different 
from the above-mentioned carbon-dioxide-gas foaming. 

[0022] In this invention, although the position which pours in gas is in the raw material component in a 
raw material transportation means, it is in the middle of piping which specifically connects a mixing 
chamber to a pump. However, although it is possible to pour in gas in the middle of the portion which 
carries out a pump action, and the portion which carries out a mixing chamber operation when the pump 
and the mixing chamber are unifying as a special example, this method is also included in the range of 
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this invention. 

[0023] In this invention, although it is used for the general-purpose polyurethane foam as the 
aforementioned pump means and a gear pump, a bosh pump, etc. are easy to be, in order to send a raw 
material component to a mixed container by the high-pressure force, a bosh pump is desirable. In the 
case of a gear pump, the sending pressure of a raw material component is used by about 3xl02kPa- 
60xl02kPa, and, in the case of a bosh pump, 30xl02kPa-150xl02kPa is the use range of a general 
target. 

[0024] Although the mixing chamber used may consist of mere loculus which do not build in the case 
where the mixer which rotates mechanically is built in, and a mixer in this invention, this does not need 
to build in a mixer with regards to the size of the pressure of the raw material component injected by the 
mixing chamber, when it is the raw material pressure which is like [ with which the raw material 
generally injected can be mixed enough ]. 

[0025] Although this invention pours in gas into the raw material component sent from a pump, it is 
effective to pour into a component with much amount used among two or more components of a 
polyurethane-foam raw material or a polyisocyanurate-foam raw material generally. That is, even if it 
pours in into a polyol component or the poly isocyanate component and pours in into minor constituents, 
such as a foaming agent and a foam stabilizer, there are few effects. 

[0026] A special raw material does not need to be used for the polyurethane-foam raw material or 
polyisocyanurate-foam raw material used for this invention, and it can overly manufacture detailed foam 
form by in addition to this adding a plasticizer, a bulking agent, a stabilizer, etc. if needed by using a 
general-purpose polyol, the poly isocyanate, a foam stabilizer, a catalyst, and a foaming agent as an 
indispensable component. 

[0027] In this invention, generally it is used and a polyether system polyol, a polyester system polyol, a 
polydien system polyol, and a polycarbonate system polyol are easy to be as a typical kind as a polyol 
used. The numbers of functional groups are two or more things, and a thing typical as a polyether polyol 
has a thing, a polyoxy tetramethylene glycol, etc. which carried out the addition polymerization of 
polyethylene and the polypropylene to the polypropylene glycol, the polyethylene glycol, and the 
glycerol. 

[0028] A thing typical as a polyester polyol has a polyester polyol, a poly lactone polyol, etc. which are 
made to condense acids, such as low-molecular-weight polyols, such as ethylene glycol and a diethylene 
glycol, and a dicarboxylic acid, and have an end OH basis. 

[0029] In this invention, as a poly isocyanate to be used, generally it is used and an aromatic poly 
isocyanate, aliphatic isocyanate, and alicycle group isocyanate etc. is mentioned. Especially the 
desirable poly isocyanate is an aromatic isocyanate, and has 4 and 4' diphenylmethane diisocyanate, a 
crude polymethylene polyphenylene poly isocyanate, 2, and 4 tolylene diisocyanate and/or 2, and 6 
tolylene diisocyanate as a typical thing, for example. Moreover, the denaturation object of these 
isocyanates, for example, aloha shirt NETO denaturation, buret denaturation, or a cull BOJIMIDO 
denaturation object is usable similarly. 

[0030] In this invention, the foam stabilizer used is easy to be a commercial thing, and surfactants, such 
as a polysiloxane-polyoxy-alkylene-glycol copolymer or a sulfonate-ized castor bean oil, are used as a 
typical thing. Moreover, in the case of a polyurethane foam, it is used for the usual urethane foam and 
organic-metal catalysts, such as the third class amines, such as a triethylenediamine and a morpholine, or 
stannous octoate, and dibutyltin dilaurate, etc. are easy to be used as a catalyst. Moreover, in the case of 
a polyisocyanurate foam, after making a NCO/OH index or more into 1.1 generally, generally, a well- 
known isocyanurate catalyst is usable. For example, quarternary ammonium salt, an organic-acid alkali- 
metal salt, etc. are used. Potassium acetate, sodium acetate, N, N', N"-tris (3-dimethylamino propyl) 
hexahydro-s-triazine, etc. are especially specifically common. 

[0031] In this invention, low -boiling point liquids, such as water [ which reacts with an isocyanate and 
generates C02 gas as a foaming agent used ], pentane, hexane, cyclohexane, dichloromethane, 1, and 1- 
dichloro- 1 -fluoro ethane, can be used. 

[0032] In this invention, although it is possible, and a polyol component is lost as a foaming method 
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used by any foaming methods, such as an one-shot process, the prepolymer method, and the KUWAJI 
prepolymer method, in order to make a polyol and the poly isocyanate especially react beforehand by 
the prepolymer method and to consider as the prepolymer of an end NCO basis, pouring of gas may be 
limited to a prepolymer in this case. 

[0033] In this invention, all flexible polyurethane foams generally called aforementioned polyurethane 
foam, half-rigid polyurethane foams, and rigid urethane foams are included. Moreover, with a 
polyisocyanurate foam, half-hard isocyanurate form and all hard isocyanurate forms are included. 
Furthermore, when it sees from the field of a manufacturing facility, all well-known manufacture 
methods, such as a slab form manufacture method, a mould form manufacture method, a spray form 
manufacture method, a sandwiches form manufacture method, and a RIM foaming method, are 
contained in the range of this invention. 
[0034] 

[Example] hereafter, one example of this invention is started — the manufacture method of detailed air- 
bubbles form is overly explained In addition, a numeric value, material, etc. which are stated in the 
following example do not show an example, and do not specify this invention. First, the equipment 
which overly manufactures detailed air-bubbles form is explained with reference to drawing 1 . **** 1 
in drawing shows the poly isocyanate component tank (it is hereafter called the 1st tank) which held the 
poly isocyanate component 2. N2 chemical cylinder 4 is connected to the upper part of this 1st tank 1 
through the N2 gas piping 3. It connects with the mixing chamber 8 through the piping 7 which infixed 
the bosh high pressure pumping (pump means) 5 and the stood [ still ] type mixer 6 in the bottom of the 
1st tank 1 of the above, the aforementioned poly isocyanate component 2 should be measured and 
breathed out by the aforementioned high pressure pumping 5 here, and pass piping (transportation 
means) 7 — it is breathed out by the aforementioned mixing chamber 8 

[0035] Liquefaction C02 bomb 1 1 is connected to the aforementioned stood [ still ] type mixer 6 
through the carbon-dioxide-gas piping 10 which infixed the mass-flow meter 9 with a flow control. C02 
gas is poured into the stood [ still ] type mixer 6 for C02 gas by the mass-flow meter 9 through the 
carbon-dioxide-gas piping 10 from this liquefaction C02 bomb 11, and the diffusion dissolution of the 
C02 gas is carried out at a raw material component. In the aforementioned mixing chamber 8, the 
moving vane 13 rotated by the stirring motor 12 is arranged. Here, the mixing chamber means is 
constituted by the aforementioned mixing chamber 8, the stirring motor 12, and the moving vane 13. 
[0036] The polyol component tank (it is hereafter called the 2nd tank) 1 5 which held a foam stabilizer 
besides a polyol component, a catalyst, and the mixture 14 that blended the foaming agent suitably is 
connected to the aforementioned mixing chamber 8 through piping 16. Here, the gear pump (pump 
means) 17 is infixed in the aforementioned piping 16. A polyol component is measured and breathed out 
by this gear pump 17, and it is injected by the aforementioned mixing chamber 8 through piping 16, it is 
breathed out from a mixing chamber 8, reacts with the poly isocyanate, and becomes form. Moreover, 
N2 chemical cylinder 19 is connected to the upper part of the 2nd tank 15 of the above through the N2 
gas piping 18. 

[0037] Next, the case where detailed foam form is overly manufactured using the equipment of such 
composition is explained. While sending the poly isocyanate component 2 through piping 7 from the 1st 
tank 1, the polyol component 14 is sent to the aforementioned mixing chamber 8 through piping 16 from 
the 2nd tank 15. Under the present circumstances, the bosh high pressure pumping 5 is infixed in the 
aforementioned piping 7, while setting the pressure of the poly isocyanate component 2 which flows 
piping 7 as 50x102 or more kPas, the stood [ still ] type mixer 6 is infixed in piping 7, and a lot of C02 
gas is dissolved for a short time by high -pressure 60xl02kPa rather than the pressure of an isocyanate 
component. On the other hand, the gear pump 17 was infixed in the aforementioned piping 16, and the 
pressure of the polyol component 14 which flows piping 16 is set as 10x102 or more kPas. 
[0038] Thus, while making high the pressure of the poly isocyanate component 2 which flows under the 
piping 7 as a transportation means by the bosh high pressure pumping 5 in the above-mentioned 
example By injecting C02 gas into the poly isocyanate component 2 in piping 7 in large quantities, 
making it dissolve in it from liquefaction C02 bomb 1 1, and decompressing to an ordinary pressure to 
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rapid decrease by the mixing chamber 8 More cellular nuclei are generated and the thing of 
severalmicrometers/piece - about lOmicrometers/piece of numbers for which detailed foam form is 
overly formed can be performed. The raw material pressure which flows under piping 7 especially can 
be heightened, the gas poured in very much for a short time by pouring in by the gas of the critical 
pressure can be dissolved, by using together the stood [ still ] type mixer 6 further, a lot of [ further 
more ] gas for a short time can be dissolved in a raw material component, and cellular form overly 
detailed as a result can be manufactured. 
[0039] 

[Effect of the Invention] The manufacture method of detailed foam form can overly be offered that 
detailed foam form can be manufactured continuously for a long time, without also needing a mass tank, 
without using a reduced pressure mixing chamber facility according to this invention, without the 
dissolution of gas taking a long time, while not needing a facility of an expensive proof-pressure tank 
etc., as explained in full detail above. Moreover, while the more flexible form in a soft foam became 
possible by overly considering as a detailed foam, in the rigid foam, the form of low-fever conductivity 
became possible and manufacture of the form which changes sharply [ a property ] with capacity in 
which the same raw material combination is also dissolved was attained. 



[Translation done.] 
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TECHNICAL FIELD 



[The technical field to which invention belongs] this invention relates to the method of overly 
manufacturing detailed air-bubbles form, about methods overly of manufacturing detailed air-bubbles 
form, such as a polyurethane foam or a polyisocyanurate foam, by pouring in gas under specific 
conditions in the transport process of a raw material component in more detail. 
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PRIOR ART 



[Description of the Prior Art] Conventionally, the polyurethane foam or the polyisocyanurate foam is 
manufactured using the facility generally called foaming machine. This equipment consists of a mixing 
chamber (mixing chamber) which mainly mixes two or more raw material components with two or more 
tanks and two or more pumps, raw material transportation piping which connects the aforementioned 
tank and a pump, and transportation piping which connects a mixing chamber with the aforementioned 
pump. 

[0003] Moreover, although a polyurethane foam or a polyisocyanurate foam is generally manufactured 
considering a polyol, the poly isocyanate, a foam stabilizer, a catalyst, and a foaming agent as an 
indispensable component, it divides these raw materials into two or more components if needed, and is 
manufactured with the facility called the above-mentioned foaming machine. In this case, if it mixes, 
two or more components which cause a reaction will be divided, two or more tanks will be filled up, and 
a mixing chamber is injected and mixed through each tank, a pump means, and a transportation means. 
[0004] By the way, the manufacture method of dissolving gas and making the form of detailed air 
bubbles forming into each raw material component is well-known so that it may become supersaturation 
in the flow and pressure requirement of a mixing chamber in the aforementioned foaming machine. It is 
applying more high-pressure air or N2 gas, for example in 1 each raw material component tank as a 
concrete method. The method of making the gas in a raw material component a supersaturation state by 
the mixing chamber etc. is mentioned by decompressing the pressure of the method of dissolving more 
gas, the method of pouring in gas compulsorily into 2 raw-material transportation piping, and dissolving 
or distributing, and three mixing chambers below to an ordinary pressure. 

[0005] Although these solution gases are extremely few amounts compared with C02 capacity produced 
by the reaction of the water and the isocyanate component which are a foaming agent, it is poured in in 
order to generate more cellular nuclei and to generate detailed air-bubbles form, since fluid pressure 
declines rapidly by the mixing chamber. 

[0006] The gas produced on the other hand by boil of the C02 gas or the organic solvent generated at 
the reaction of an isocyanate and water is gas which occurs serially, and in order to carry out only the 
work which is spread in the cellular nucleus already generated, without making a cellular, almost new 
nucleus generate, and enlarges the air bubbles, a solution gas differs in work. 

[0007] Conventionally, the method of putting a high pressure by the raw material component tank, and 
forming detailed air bubbles is indicated by JP,61-3663,B (the conventional technology 1), JP,10- 
58462,A (the conventional technology 2), and JP,59-10915,A. 

[0008] (1) In the conventional technology 1, it is reactant mixture. That the fault produced from using 
the extruding die which consists of the aggregate of the small die which has the die side which is easy to 
generate the fault and gel by dividing into two or more paths in a center section in flowing into an 
extruding die should be removed, reactant mixture is made to flow from a single die input, and 
completing the extruding die which does not make the interior of a die divide or more into two 
substantially is indicated. However, cellular structure of 100 micrometers or less / KE called microcell 
cannot be made to generate by several kg tank pressure (pressure of the gas to pour in) shown in the 
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conventional technology 1 . 

[0009] (2) these 2 after saturating each component in two airtight containers with gas on the 
conventional technology 2 component ~ mixing -- this mixture -- metal mold ~ making it react, 
changing a pressure and/or temperature inside, and manufacturing foaming synthetic resin is indicated 
Here, although putting a pressure on an airtight container 60 to 80x102 kPa is indicated and a detailed 
foam can be realized in this case, while a tankage becomes expensive, in order to fully saturate gas in an 
airtight container, there is a fault which requires a long time. 

[0010] (3) Only pouring in air and N2 gas into transportation piping of a polyol component is indicated 
by the conventional technology 3. However, this method is general technology currently performed in 
manufacture of general block form, and it is the limit which is made about (about 1 50micrometers/ 
(piece)) a maximum of 50% of cellular size by this method to the form which does not pour in gas at 
most. In addition, although there is also the method of using together the stirrer other than the above- 
mentioned technology, and making the dissolution quick, this method as well as the conventional 
technology 3 has a problem in cellular size. 

[001 1] Moreover, not only an installation cost is expensive, but the method of changing more into a 
supersaturation state the solution gas in the raw material component which is made to decompress the 
pressure of a mixing chamber below to an ordinary pressure, and is injected by the mixing chamber has 
the fault to which cellular size does not become small extremely, either. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] The manufacture method of detailed air-bubbles form can overly be offered 
that detailed air-bubbles form can be manufactured continuously for a long time, without also needing a 
mass tank, without using a reduced pressure mixing chamber facility according to this invention, 
without the dissolution of gas taking a long time, while not needing a facility of an expensive proof- 
pressure tank etc., as explained in full detail above. Moreover, while the more flexible form in a soft 
foam became possible by overly considering as detailed air bubbles, in the rigid foam, the form of low 
thermal conductivity became possible and manufacture of the form which changes sharply [ a property ] 
with capacity in which the same raw material combination is also dissolved was attained. 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



8/25/2003 



Page 1 of 1 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] It aims at the thing which can overly manufacture detailed 
air-bubbles form continuously for a long time, without also needing a mass tank and for which the 
manufacture method of detailed air-bubbles form is overly offered, without using a reduced pressure 
mixing chamber facility, without the dissolution of gas taking a long time, while this invention was not 
made in consideration of the above-mentioned situation and does not need a facility of an expensive 
proof-pressure tank etc. 
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MEANS 



[Means for Solving the Problem] The form manufacturing installation characterized by this invention 
possessing the following is used. While setting up the raw material component pressure of at least 1 
component which is the method of overly manufacturing detailed air-bubbles form, and flows the inside 
of the aforementioned transportation means more than 20xl02kPa (20kg/cm2) it is characterized by 
dissolving gas in the raw material component in the aforementioned transportation means continuously 
by the pressure higher than the raw material component pressure which flows the inside of this 
transportation means — super- ~ the manufacture method of detailed air-bubbles form The pump means 
of ****** which measures two or more raw material components required to manufacture a 
polyurethane foam or a polyisocyanurate foam, and is breathed out. Two or more transportation meanses 
to convey the raw material component breathed out from the aforementioned pump means to the target 
place. A mixing chamber means to mix two or more of said raw material components. 
[0014] 

[Embodiments of the Invention] Hereafter, it explains in more detail about this invention. 
[0015] In this invention, a raw material component pressure is set as 20x102 or more kPas because the 
detailed air-bubbles generation effect is small in less than 20x102 kPas. Moreover, as for a raw material 
component pressure, it is desirable to make it 40x102 or more kPas, and it is still more desirable to make 
it especially 60x102 or more kPas. 

[0016] In this invention, you may pour in continuously the gas injected into a raw material component 
directly through capillary tubes, such as glass or a metal, inorganic, or an organic open-cell object into 
the raw material component in piping as a transportation means. By the aforementioned method, 
although it is difficult, by enlarging distance from pouring to a mixing chamber, and setting up the 
dissolution time of gas greatly, making it dissolve into a raw material component in large quantities can 
dissolve a lot of gas into a raw material component, and it can enlarge the detailed air-bubbles effect. 
Here, as a method of pouring in gas effectively in a raw material component, it is good to make a 
dynamic mixer or a stood [ still ] type mixer distribute rather than to only to pour in gas, and to dissolve 
a lot of gas for a short time into a raw material component. Especially, as a desirable mixer, it is a stood 
[ still ] type mixer, and there is no leakage of the fluid from the axis of rotation by the pressure of a high- 
pressure fluid like a dynamic mixer. Moreover, ultrasonic stirring can be used similarly independently. 
[0017] Although there are for example, a screw type and a pin type type as the aforementioned dynamic 
mixer and there is a method which put the glass bead in the pipe in addition to the screw type which 
twisted 180 degrees of rectangular boards to the right-and-left opposite direction as the aforementioned 
stood [ still ] type mixer, and the pin type type, when a raw material component is a hypoviscosity liquid 
and a glass-bead method and a raw material component are hyperviscous liquids, a screw type is 
desirable at the small point of pressure loss. 

[0018] In this invention, as gas which injects the inside of a transportation means into the flowing raw 
material component, although air, N2 gas, argon gas, gaseous helium, C02 gas, etc. are mentioned, for 
example, especially C02 gas is desirable. 

[0019] In this invention, in order not to take the method which a high pressure gas is enclosed [ method ] 
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with a high-pressure endurance tank over a long time, and dissolves a lot of gas into a iwm^ 
exponent but to dissolve gas for a short time in the transportation means process between a pump 
me" a mixing chamber means, C02 gas which is easy to dissolve in a I»ly«^» ~ W 
material or a polyisocyanurate-foam raw material is desirable. Although in the case of C02 gas a 
™E detailed-ized effect is large even if it uses it with 20x102 or more kPas and below critical 
Se L it mixes into the raw material component which flows ^^^^^ 
than critical pressure at 70x102 or more kPas of a transportation means In the form of kg [ 25-100]/m3, 
thTd'Leter of a foam sets in about dozens ofmicrometers/piece, density sets in the form of 300 - 700 
ke/m3 and density becomes possible [ the thing whose diameter of a foam is about 
severalmicrometers/piece and for which detailed foam form is overly manufactured ]. 
00201 by the way, although the technology (latter) of pouring in C02 gaseous gas into the technology 
former) which injects liqSefied C02 into a mixing chamber, and foams to it, or a mixing chamber is m 
Kchnology called carbon-dioxide-gas foaming completely apart from this, it should T>e clearly 
dist nguished from the technology which is this invention C02 gas which occurs from C02 of a liquid 
in the cellular nucleus mainly generated already diffuses the former, using liquefaction CO 2 as a 
foaming agent and it grows up a cellular nucleus. Therefore, although a foam does not become small 
£E ^becomes a httle large, it is the technology of manufacturing a low density polyumthro foam 
or a polyisocyanurate foam, without using a chlorofluocarbon system and a non-chlorofluocarbon 
system solvent. The latter is technology which is made to distribute C02 gas uniformly i ^ equalizes 
rhe permeability of the whole form rather than work of mainly carrying out differential powder of the 
C02 gas by stirring by the mixing chamber, and making the diameter of a foam small. 
[002l1 By reducing rapidly the pressure of the raw material which is dissolved in large quantities and 
conveyed by the high-pressure force in a mixing chamber into a raw matenal component, C02 gas of 
this invention is the point that you are going to generate a cellular nucleus m large quan ities in an 
instant, and are going to make it overly form a detailed foam, and is technology completely different 
from the above-mentioned carbon-dioxide-gas foaming. 

[00221 In this invention, although the position which pours in gas is in the raw matenal component in a 
aw material transportation means, it is in the middle of piping which specifically connects a mixing 

pump. However, although it is possible to pour in gas in the middle of the portion which 
"o^a p% action, and the portion which carries out a mixing chamber operation when the pump 
anTthe mixing chamber are unifying as a special example, this method is also included m the range of 

rOoVsTln this "invention, although it is used for the general-purpose polyurethane foam as the 
aforementioned pump means and a gear pump, a bosh pump, etc. are easy to be, in order o send a raw 
material component to a mixed container by the high-pressure force, a bosh pump "desirably In the 
case of a gear pump, the sending pressure of a raw material component is used by about 3x1 02kPa- 
60xl02kPa, and, in the case of a bosh pump, 30xl02kPa-150xl02kPa is the use range of a general 

[O0241 Although the mixing chamber used may consist of mere loculus which do not build in the case 
where the mixfr which rotates mechanically is built in, and a mixer in this invention, this does not need 
to build in a mixer with regards to the size of the pressure of the raw matenal component injected by the 
mixing chamber, when it is the raw material pressure which is like [ with which the raw matenal 
generally injected can be mixed enough ]. 

Fo0251 Although this invention pours in gas into the raw matenal component sent from a pump, it is 
effect ve to pour into a component with much amount used among two or more components of a 
polyurethane-foam raw material or a polyisocyanurate-foam raw material generally That s even f it 
pours in into a polyol component or the poly isocyanate component and pours in into minor constituents, 
such as a foaming agent and a foam stabilizer, there are few effects. 

T0026] A special raw material does not need to be used for the polyurethane-foam raw material or 
Polyisocyanurate-foam raw material used for this invention, and it can overly manufacture detailed foam 
form by in addition to this adding a plasticizer, a bulking agent, a stabilizer, etc. if needed by using a 
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general-purpose polyol, the poly isocyanate, a foam stabilizer, a catalyst, and a foaming agent as an 
indispensable component. 

[0027] In this invention, generally it is used and a polyether system polyol, a polyester system polyol, a 
polydien system polyol, and a polycarbonate system polyol are easy to be as a typical kind as a polyol 
used. The numbers of functional groups are two or more things, and a thing typical as a polyether polyol 
has a thing, a polyoxy tetramethylene glycol, etc. which carried out the addition polymerization of 
polyethylene and the polypropylene to the polypropylene glycol, the polyethylene glycol, and the 
glycerol. 

[0028] A thing typical as a polyester polyol has a polyester polyol, a poly lactone polyol, etc. which are 
made to condense acids, such as low-molecular-weight polyols, such as ethylene glycol and a diethylene 
glycol, and a dicarboxylic acid, and have an end OH basis. 

[0029] In this invention, as a poly isocyanate to be used, generally it is used and an aromatic poly 
isocyanate, aliphatic isocyanate, and alicycle group isocyanate etc. is mentioned. Especially the 
desirable poly isocyanate is an aromatic isocyanate, and has 4 and 4' diphenylmethane diisocyanate, a 
crude polymethylene polyphenylene poly isocyanate, 2, and 4 tolylene diisocyanate and/or 2, and 6 
tolylene diisocyanate as a typical thing, for example. Moreover, the denaturation object of these 
isocyanates, for example, aloha shirt NETO denaturation, buret denaturation, or a cull BOJIMIDO 
denaturation object is usable similarly. 

[0030] In this invention, the foam stabilizer used is easy to be a commercial thing, and surfactants, such 
as a polysiloxane-polyoxy-alkylene-glycol copolymer or sulfonate-ized castor oil, are used as a typical 
thing. Moreover, in the case of a polyurethane foam, it is used for the usual urethane foam and organic- 
metal catalysts, such as the third class amines, such as a triethylenediamine and a morpholine, or 
stannous octoate, and dibutyltin dilaurate, etc. are easy to be used as a catalyst. Moreover, in the case of 
a polyisocyanurate foam, after making a NCO/OH index or more into 1.1 generally, generally, a well- 
known isocyanurate catalyst is usable. For example, quarternary ammonium salt, an organic-acid alkali- 
metal salt, etc. are used. Potassium acetate, sodium acetate, N, N', N"-tris (3-dimethylamino propyl) 
hexahydro-s-triazine, etc. are especially specifically common. 

[0031] In this invention, low-boiling point liquids, such as water [ which reacts with an isocyanate and 
generates C02 gas as a foaming agent used ], pentane, hexane, cyclohexane, dichloromethane, 1, and 1- 
dichloro-l-fluoro ethane, can be used. 

[0032] In this invention, although it is possible, and a polyol component is lost as a foaming method 
used by any foaming methods, such as an one-shot process, the prepolymer method, and the KUWAJI 
prepolymer method, in order to make a polyol and the poly isocyanate especially react beforehand by 
the prepolymer method and to consider as the prepolymer of an end NCO basis, pouring of gas may be 
limited to a prepolymer in this case. 

[0033] In this invention, all flexible polyurethane foams generally called aforementioned polyurethane 
foam, half-rigid polyurethane foams, and rigid urethane foams are included. Moreover, with a 
polyisocyanurate foam, half-hard isocyanurate form and all hard isocyanurate forms are included. 
Furthermore, when it sees from the field of a manufacturing facility, all well-known manufacture 
methods, such as a slab form manufacture method, a mould form manufacture method, a spray form 
manufacture method, a sandwiches form manufacture method, and a RIM foaming method, are 
contained in the range of this invention. 
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EXAMPLE 



[Example] hereafter, one example of this invention is started ~ the manufacture method of detailed foam 
form is overly explained In addition, a numeric value, material, etc. which are stated in the following 
example do not show an example, and do not specify this invention. First, the equipment which overly 
manufactures detailed foam form is explained with reference to drawing 1 . **** 1 in drawing shows the 
poly isocyanate component tank (it is hereafter called the 1st tank) which held the poly isocyanate 
component 2. N2 chemical cylinder 4 is connected to the upper part of this 1st tank 1 through the N2 gas 
piping 3. It connects with the mixing chamber 8 through the piping 7 which infixed the bosh high 
pressure pumping (pump means) 5 and the stood [ still ] type mixer 6 in the pars basilaris ossis 
occipitalis of the 1st tank 1 of the above. The aforementioned poly isocyanate component 2 is measured 
and breathed out by the aforementioned high pressure pumping 5 here, and it is piping. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Explanatory drawing of the equipment concerning this invention used [ overly ] for the 
manufacture method of detailed foam form. 
[Description of Notations] 

1 — The poly isocyanate component tank (the 1st tank), 

2 — The poly isocyanate component, 

3 18 --N2 gas piping, 

4 19 — N2 chemical cylinder, 

5 — Bosh high pressure pumping (pump means), 

6 -- Stood [ still ] type mixer, 

7 16 - Piping (transportation means), 

8 — Mixing chamber 

9 — Mass-flow meter, 

1 0 — Carbon-dioxide-gas piping, 

1 1 — Liquefaction C02 bomb, 
12 -- Stirring motor, 

14 - Mixture 

15-- Polyol component tank (the 2nd tank), 
17 ~ Gear pump (pump means). 
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DRAWINGS 
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L^aaatLTi4a±aaa»"ifa&y. aw&^a© 
* 5 tt*Ea<t©Eft ic* «aa«* & ©a*©a*i4< 
<el>. ai=a*a»»ta«i=aa-r* = i:36<-e* 

So 

[0017] aeanft*a&LTi*ffx.ix*9va.- 
a. e>*-r^a*«fty. wcajhaaaaturiia 
jt«a;&»©«fc«6a£«i=i so* i>fcofc**y 

fc*aa««a*4«. ai*a»*<«ttaa»©*ai=i*# 
5^e-x*a. a»a»^attaat*©«^ici4x^ 
ya-atfE*a*©'i^i*a-c»*Lt*. 
[0018] *aai=aivc, aa^a4>«ati«a« 
a»i=aAr«^tLri4» a*.i*aa. n, #x, 
r;u=f>**x. -\'j")A^.'co-, *^a*<aif 6*t 

[ooi9] *aai=fei^ri4. *Ewa.tt*>*i=« 

aH(=aoT*EffX*»ALTB»rt#+l::*a©# 

©M©aa*«xai=*jL»-caaBic^s»a*tt* 

t^o CO, fiXOmS* 20x10' kPaHl, -tL 

raaEiatT-caa ur *aa««ft»a(4*#t^. 
ai=BJHE-a±©E»Tfiaai*a*©7 oxio ! kp 
a BL±-ca4i«aa*#4>i=aALfe«*i=ii. aa«« 

Z5~10Okg/m' ©7*— AKj3UTI4»ag!&< 
a+Jim/*«a, ffijg*<3 0 0~7 00kg/m 3 © 

7*-Ai=fc^ri4aaa*«a^m/'yaa©aatta 
a7*-A*«a«cfcjsiaafc**. 

[002 0] tCi-C, C*lfcl4a<Ml::aB:tf*»» 

tn¥i4*i-saa©Jt£*Mc, &#©co 2 aaaai=aA 
Lraa-rsaa <it«) **L^i4aaa©«t"(=«ff© 
co 2 #xsa.vrfta« ca«) *&b.s© 
aattto^yiaasni^^-efe*. ffj#i4. a<k 

CO, «aa»& LTfflUT, a(=K(=aaLTH4a 

aai=aa©co, *&»a-r*co, l 
r. aaa*aa$««. «ot, »ai4**<fc*© 

^a»fflsaa-&ri=«Ba*y«>u$i/7i— 

y-cvvT 5? u-h 7 *-A$aar-5a«-cfc 
a, a«i4. ±icco 2 #x*aaa-e©a»i=*y« 
»**tt*t,©T?&y, aaa*'j**<-*-4i:i*5a* 
*y*co. 7*-- A£<*©S 

aa**S-fl:-*-*a«-e**. 

[002 1] MROCO, ^tta»*»*l=*«IC 



( 4 ) 
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x. m»©&Ktfxl6fcfc»4£<$<&a«-efc4. 
C0022] *&$i-*sot. **x$aA-r-5(asii^ 

LTtf>7£il£££ LT^-&ifci&l::i4. 

tax**::****. **att*«w©*a 10 

[0 0 2 3] *nW\Z&l^X. »E#>^**fctT 

14, sa»o*y>u4i>7*-A(=«iB*nr^*t»fl) 

*W*. **>K:/?a>*fci::l4. H8JiE#<D2!ttE;f)l4 
3X10 2 kPa~60xiO* kPaggf&ffi£ 
*U ^^/«>a7K>^©«#l*. 30x10* kPa~1 
50X 1 0 2 kPatf-fiMJDtfflilT'fcS. 

[0024] *j6«(=fci*r. &m£tiz>MGmtmm 20 

lcWtb**i.*Hf»lS«-eDEA«)***l=»«L. -»M 

[0 0 2 5] *£WI4. #>?*y»&*i«IR»j*#4» 
7 €> IM4# 'J -fVi/73l/-h7* — AJS 

S»Tfe5. IP*.. »KU*-JUJ«»**tM**U'f Vi/ 30 

7*- mt#ifi:iiAt*ffltfc y . mfemvmmmzf 
[0026] #*wi=ttffl+*#y*u*>7:i--A» 

n ft 5 'J <f V v 7 51 U- h 7 * -AS«tt, ttR 

[0 0 2 7] **W=fcl*T» «UB*4t**U*— frt 40 
LTI4, -»lc«ffl**i4t,(D-eA<. ftSM«Si:L 
TttiKVx— ?A4M(y*-— ;u, #y xxt^JRjK'J * 

y^--;u**ft*. jKiji-f^'Jt-^LTttSW 

<tt©i4. ei6«*3W2ia±©t©t»fty. #y?ae 
u>yi;'a— a-. sHyiTFu>^ya-;k ?y-t*y> 

CD. #V**vxh7>^U>9 - y3-.iu3|;&<&£o 
[0 0 2 8] ^'J l^f LTttgWSt 
©I*. x^b>9"ya-ju. vx^UV^'J a— JUIICD 50 



^882002-20444 
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[0 0 2 9] **«=JSl*r. «ffl«*^V>7* 

y-rvv7*-K anwfc-f v>7*-k KSti'f y 
i/T*-h*A<»if6n4. «i=»*Ltvtfy-f yi/7 
*-M4*«fc<r vs/7*-hT?*y, 

LTI4. «jltf4. 4' y7i-rt-^>^7v7* 

— k a«*y/^b>7i«'j7x=u>iKy-fy*>7* 

-K 2. 4 MJ UVv^f Vv7^-hRU:/XI4 2, 
6h'JU>^Vi/7*-hm. c*ib-<y 
*>7*- hGDfctH*. «jH47D/\*-HStt, tfa- 
h*tt*4lM4*JHl«y3 Fftttft* tHttKftJB 

[0 0 3 0] *«W=*Sl*T. ttffldfe«B«*ll*mK 

t<o^<fc<. tt*«fc*©iLTi*. ?Hy->a#-y->- 
fc, *MttLri4, *y>u*>7*-A<o««i=tt, 

®®(D -!> U $ > 7 a— J* CttJfl $ ixx I * ■& t <*> -c J: < , 
K'Jx^L/>i?7 5 «iMcy >«?<B=«7 5 

Vi/75tl — h7*-A(D«^lCl4. -IKMICNCO 
/OH'f>f»^X$1. 1 Ja±tLfc±r— IfilC'&jEQ 
<f-f7>>7XU- Kte«A<ffiffl?rffiT?fc4. «K.(4. 4 

»7>=E-^Aig. *tttt7^Ay«s«*^ttja$H 

4o *(*«(=I4. A. RK^-h'J^A, N. 

N ' . N" -MJX (3-i?>^;U7 5y ZfBtffr) ^ 
**fc KD-s- hy75?>»4»W=-*WCft«. 

[0031] *#§«{cj3iNr. &m**i&ftas,mh lt 

>, 1. 1 -5?* nn-i-7/u*nx$ 

[0032] *JMHi=»i^x, *JB fcL 
■CI4. 7>*>avhflc. fife. ^9S?^U# 

y v-afe»©ix**<ic«jB»3SF3t-e t we ft y . 
i/# y ^ — ttT?i*# y ^ t # u -f v S' t *— k t * 
«rt oTSfC^-a-x^siN c oaKo^uKu v-t-r * 
# y <<f«4», =»»*#x»aA. 
i4^usKy7-(c»3e**i*««*<ft*. 

[003 3] *«WI=*Sl^T. ttEJ»«y^U*>7*- 

Atli. — {Slcs^DtS'Ky *5 u$ >y*—J*s ¥SIR 

tt. *fc. ^y-<Vv7KU-h7*-Atl4, 
f-fV>7j!b-^t-A, «g-f Vi/7Xb-h7 
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it. R I Mjsj&^s^^»a>SjS^s±T*<*^w©e 

[0 0 3 4] 

[Hfisei] kit. **w©-HJ6««cffi-5fi«iaiaj&7 
•ei^sai, *m§?ii-$!£*-f trot?. *«ii3£<8 

11*, 7K'Mv>7*-hrt#2««i*Lfc»Ky-fy-> io 

T*— hfi£#*>? (GIT. SM 

-r. cam <os>? 1 <D±mat. n, ^sfai 

* 1 ©lt»l=f*. *r>agE*>^ 

«) 5fttf»JtS»£*6£tfaLfcB*7£rtLTiB 

[00 3 5] ttE!l»Jt££&8 6 1~li35fia > h n— a, 
fttt7X7D^-$ 9 3rfl-*Lfcitt»#XE*1 20 
LTSSfcCO. C©»fc 
CO, H?V<1 1 *y CO, #X*<&K:tfXEgl 0$ 
l-3T^7P^->9*i)l|JhfiI*l6l:CO, 15 
x*«aA44i. CO, #X4<JIKj£0-i::tt1lfc8l!l$*i 

s„ ttESftsenrctt* 1 2i=*yEis-r 

8 1 2fcEE*iai 3tl=J:yjE^£#S 

[0 0 3 6] 1MBS6£8(::U:. iK>J*— JUMttMb. 
gj&JH. MJft. «*«SafiE*LfcS#ftl 4^4R§ 30 
Lfc#'J*-iWa#*>^ (KIT. * 2 ©*:/$£«* 
£) i 53OTE*1 6*^tr»***iT^*. CCT*. 
ffllSBBgl 61=1*. (#>7¥-fa) 1 7A<^ 

»**iti**. cro*-v#>?i 7ic*y#y*- juja 

#A<ttg. n±ti3£*i. E*i B^LTttCadZ8l= 

50±gPlrl*. N, *'XEf 1 8^LtN s 
[0 0 3 7] C9Lfc«J*©««JBl»r«IMi 40 

&tK'J*-^J«»1 4*E«1 6*8ra«. CO*. 
*MEE*7|::I*#v5/:iMEjK:/?5£*M6L-C. EH 
7£3fch.-5tf'M V>7*-^»2©E*S5 0x 1 
0 2 kPm»±lzK*+*bttlz % E«7l=»jtH» 

EOT 6 0 x 1 0 1 kP aT?Xfi(CCO, ^X$teB#HIC 
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mm**:*. -a. ffiEE^i eicii^-v^^^i 7* 

ftgLT. B*1 6 tSMl *J*»1 4©E* 
£ 1 O x 1 0 2 kPa iy±ic^s LTl*ft. 
[0 0 3 8] c©cfcdlc. ±ESI!6«-eii. ItiaS^gi 
L X © E « 7 * £ 3S *i S # 'M V v 7 * - h Jfctt 2 © E 
73^^^vaSE^^^5(Cj;yS<-r*«tt i felC. » 
ftCO, #V<1 1 6^&E«7+<D7K'J-f V*>T*— h 
j*#2lcco, X LT»»*tt* S&£ 

8 icrSLairmE*T?«Ef *ctfc«fcy. *y*<<D 

AtWrt-TiCfc^-C**. Wl=. E§ 
7 B*E»©#X-oaAr 
*Cfcl=*oT*MM=fiB*IW=aALfc#X 

T»=*ys*ffl(=*»©#x*w*rt#i=»***» 
est tTa««ftft»7*- A««a-r*cta«T?* 

■6. 

[0 0 3 9] 

5tcStBE-S« >**©RB*fc«fc-*-*C itffclNfc fc t 
l=. #X©»»K£l$|Bl££-fSCi:fc<, $fcfcE;1 

«fcam;&<t-f -actio: -pt. iti^t- 4-0**9* 
mmmmoyt-^n^ntuVs hh*»b*-c*» 

[»^rol»W3 

3, 1 8-N 2 tf^Ef. 

4. 1 9— N 2 

6 -ttJtSS^S. 

7. 1 6 -E^ . 

8-il^S. 

1 0-gS4^E§. 
1 1 -iftibco. jKv^. 

1 2-«t*^E-$. 
1 4-Sfc». 

1 5-#y*-jn*»f cm2(D^^^) . 

1 7-*"V?K>^ . 
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4F204 AA42 AB02 AG20 AR02 EA01 
EB01 EE01 EE02 EE03 EL02 

4J034 CA01 CB03 CC03 DA01 DB04 
DF14 DG02 DG03 0G04 HA07 
HB05 HB06 HB08 HC12 KA04 
NA01 NA02 NA03 PA05 OA07 
QC01 



